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(54) SURFACE TREATED METALLIC MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface treated metallic material excellent in corrosion resistance and adhesion 
to a coating material and containing no chromium. 

SOLUTION: This is a surface treated metallic material in which on the surface of a metallic base material a surface 
treated layer of £5 //m thickness contg. no chromium is formed, and which has >0.5 residual rate of Al in the surface 
treating layer expressed by the following formula after 360 hrs in the case the surface treated metallic material is 
subjected to salt water atomizing treatment prescribed in JIS Z 2371: the residual rate of Al in the surface treated layer 
= the content of Al in the surface treated layer at 360 hr after atomizing the salt water/the content of Al in the surface 
treated layer before atomizing the salt water. 
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ct, ^HSffil&S^$ J I S Z 2 3 7 1 



[3eiH<DP»B>5:Iftfyi] 
[0001 ] 

mtotet o&mi-tr a.k«#*&i*aaAaak**«. 
i=ii-r<s. 

[0 0 0 2] 

[«£*«>&*&] 5fr3£gJ«. Zntoo#g|«. Zn-Ni Zn 
-Ni-Co^. Zn-«i-CrS. Zn- FeM. Zn-Co Zn-Cr 

Zn-Mn ^<DZn^-&^i6o#«iSfc-5tMiNi. Cu, 
Pb, Sn. Cd. AU TiS?<D&Jgtoo CM* C ft £> 

&JKD^too£iSMS. W®tt*9!E#-r-5 

[0003] ^<D<7n*-Miimit*%\-r&knm3i<7 
<b^i&£3sin u-cffl«$iSESim»«ia-r s c t iz j: y ? 

P*- hfiK^^fiEf-S. ^flTM^P>-K(±3ffi&u:6 

* >&tf«t«a >ib^js if ***** m & m>+ 

[0004] wmw.<?n*— h<n^ mx$>&t^ 
*«©ra£3siniLfcgfl>l!£p>- K Lvb»*-5>«8i£! 

^11^2-1 63385#-£«) , £P>— hjS^I-^/U 

j I,— ^o&m-ttoOTV 'J 

2-179883-S§^#8) . ^OAS. £ PA»£7c£fi£«L 7 

* ij ;ux^;ui; a •> y A \T)\,&ftmg:tt-X-gm-r& 
m*mi5+&l5m( 4t§SJ¥3-215683#ra#g) . 

fPAKSTc^iBB. 7* U;HT;i-e;aX jssc 

4#§fl¥3-215681-fH*?8) , X^U>^fi»*;u^? 
£*ISfMb^&AN££&*1±xv7Uva >k*.m&* p 



A<b£^.t«i«<b^%i<D7k£:pp-r K.&tfMtt&Jg<b£ 
S^M«iSffifflfiE%(i|#i|SF5-230666^ffi) ??£3fctf 

[0005] ^p>-hfiMro5^m«(-<fc^-c»fie$ 

5§tbL^<. ^«±.3tflS£#fc*-t=to, *?£L<fct\, 

4.^&y«T*--S<, *t=. «SgM^P>-hfliStt«iS 
j«A<y>HbLfcy/gttJ6iLg<. «#ti&*<5®^^. &IX 

[0006] fii&oxsis] t L-c3Sjt&i;^sias 

<bStl«fc5«t UTC^*. •5-t^.l=IEl:-C•57PA$fflt^^C^,^ 
UTf§c»*v-6?HbM^{*$«S-r-54,<D (1^11^5-2223 

$^sniL-c«a-r-5t.a> (#ia^5-i48432#^«) , 
si^aa-r**.© (»g3^3-i92i66#-^a) ^^asif-s 

*SHb-&1ft$;1-#Lfct(D$aa-r-5 : fe<r>-efc-5A<. 
ttlil<4^yi< (««Atf3~5|/)ffiK^jau-C*,3t 

< KKl$tnxft«SS*t-vr<. A^o. ««LaU. 

[0007] 

*too#ss«, *««8*«-Sk$-t±fctoo^iS«. 

*>*MS3«, H&?RSi3«. » 

m^?b®14* thro pa? y -a>ss«vs&s^^-rs 
s®«va*)s«-« * ffiift-r * c t $ a as i -r § ©r- & 
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[0 0 0 8] 

&&o 

(i) ^m&^t±^<?ajx^mL^m^5 umKiT 

iSffiffll^Sfl^S J IS Z 2 3 7 1 IC^S^ti 

mmmm'txDA i g/s*i®jgfirro£ffifli3ijf *©a i 
s 

[0 OO 9] 

9km±m*tn$: j is z 2371 i-ss*tit=je* 

IgSSfiHILfc <!:£©. 3 6 0^r B m(DTIB3:t?^$tu-5 

£®«bsji*<jx a 1 mwmt><so%&.±X'&&zLk$: 

SSffi3DS*©A 1 £.#¥=%7kigiS3 6 0Bf 6 lS<ci 
imi^oja i s/^TkSSItrro^SiasJi^roA 1 
& 

cc-eagA i©s#aii»fL<tto. 6tLt, $b 
icsf^L<iio. 7kijiS*»$l< tto. 8jei_t-es, 

■So A I <D8#g*<0. 5*:iS-Cfci.t, aa«ia®<b 

lc«fcya®*i31Jf*<gHbU *W»tta6«*ofcy, WW 

<t<<fy»*L<ttt\ affi*&SJla>e£te3 jzmJUT 
-Cfc«::£6<*FSL<* £&f=SF?! L< 1*2 jimtfc 

[0 0 1 O] *SI#gBJ(©A I J5#^A<0. SJBLfCfc* 

&i*£B$ffiA3is*£8iR u ca>*s«ia»ii=«fe y . 
ticj: y»«**ifca®«iajitt#a*Mi:aftr«*t 



5-0A<k&5§<bC*v&2OEm<Dd>'=c< <h4> 1 1fOD 
-OAJJl*1.(D*JS(D«i:. y ><b-&«ii:©».*&*3-e-i= 
ws^-pr ^ s-o Aaaflia => □ •< $r;u •> m a s?© y 

;u 5 -^AiKfgt ctte. 2 < k 1 1 

&3/l*©:fr«MS}II. 7^5-?Ag, T^US^-MU 

*&AWlJS#ft<KB Lie < < y . L 
fcti©£#*.t>H&o 

[ooi i ] jut. £-r*SBBi©affi*.3i£B*m*» 

14. T;u5^A«£«aK<b«i*t^ *«ktf/*fci* 
y;U£=^A.fc&3g£C;h.&2-3fim©4>'S< itl a 

t, s.-o^^mm&itimn^ L k 1*5 ) 

*tf/*fcl**©W«***J*JiWJ'i: U *DAH* 

[00 1 2] ^n^a>3tmmm±mtm^m^^*i»i 

AS*,*©. T^S-'SAJBtSiaiUbtttt^ 
/*f=l*7VU5:=.^A$*fc«K<b*)«T,fc, 7/U5- 
4Aj<m©ftH©4ft£:. y -E-<offe03j§«Eja 
«-©J*#££JB*li-tl=5iSfclB«fc LTBI!rr*tt«* 

13. mmmmmw-m^zHzmMkit. #^11 o 

#^fili#£ L < 14 1 5 O O Jil-t, H(=»* L < 14 2 0 
0 0£LtT?a&.&. *fEW<0«lBlffffift:ili**tSAB:« 

a. essfite, ««jft<Et*i=j:yfi«*jewU w 

[0 0 13] *flBI8<»*ffi«i314JR«»<=:fflt^?>*u»* 
-8 011%, <fcy$?£L<(440-80afi%T?& 

So 

[0014] wiLTit. fi-&^wai. wm&mm 

[0 0 15] S-&^«81i: ^'JT-i"J;uKx^ 
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WtMti=-)i>B.V*o>&&'£<*. tfy 7$ y p- f- y;u& 
tf'J t-;nfp y K>fc«fctf*-a>fi^«:, 7t?y 7$ vx 
y=M-:?u>&t;*<D*ffi£-#. ;t?'jif 

33 <fc tfyx^UW 5>*5J:tf-tO!># 

[001 6] »®-&^Sg<t LTtt/K'J ixf;k *y 
7SK. #'J-f Sh\ #'J*— #*— K C*vP,<D^a 

&*t*. #3to«*JMM4: L"Cf*x 
7*— Mb**rt>-*©7Q <tif36«*lf&*i*. 

[0 0 17] MtccHt.. StBS;JS<fctf-t<D«nBft:££ 
4 *fc«. :7x/-/HMB-*»7sy«fflL 
X7K4r->-(b-&«i. -f v*>7*— Mb£-*u *T?fiHb*l* 

l= A -5 C 1 143 7 *> l\, 

[0 0 1 8] *fB^<D*ffi<E31*B»»(=fflt^5>*l»* 

[ooi 9] »|gfc<fctf/*f=tt*<Dtfr«<*£;lcJ6<D}8 
*IC7k&S* *^^>KI. X;u*>&£. 'J>®S. 

ttALfci), JME3ttJN€£ttrr«. »fll*S«fctf/* 

a?»«j&^js«i=*a-*-.6>5 iz'jk*a<o?5m : £m^z> c t*< 
[o o 2 o] etSifc«fctf/£f=ii*romE«:£5g#*fc 



fc^TI*x^;u^3>S^«-t(D**Elv&3*afciffc 

[0021] ctvc»ro«iifc«fct;/*fci4^-(Di(i®tt:<D 

ijxx^;u«81 s 7* y;u£14#yx*-T-,/u«8Bs xtK 
*5'*tt»K'jxxT/HMfi. «5W >«t#yx*T- fl- 
aw. 7*? yfl-^tt^you* 7$Mj;umsj|«yx 

[0 0 2 2] *ftf§a&SA3£&Ktt*H=fllOg>:M9« 

ssfiissyi-fcLNT. 7^y;u3g«}ffi-ei*, *&s#*r 

7^'J;u3B^y7-*aAx&JS*«B. *«l*tt*MI 

[0023] jji«mi-%<t*-rJt'&i*ss%^s 

^*y-7-sE5i-©«<t 7<7yfl.»-fc 
KP+v/ifiU. 7-7 'j;u»t KP4-*>^P tf 

a* 7^7 y;m-3-t kp4t->^;u. 7-7 

'Jflg-2, 2-t*X (tPP*-»fA) X^l,, 

7S"Jfl&-2, 3-ytKR + ->7'Ptf;k 

7*y;Ht-3-*p;u-2-t kp**>^p 
tJMS, 7yfl7A=i— Al&fttfN-./'f-P— A7-7 'J 

*> 7* y u— h7'J/uyy*>5?;ux— r-;u s ^-yf 
fl-7*y*>s?fl- 7*y u— k 3, 4-x^-> 
*>$p<***-->a.*^;u 7'7 'J u— VttEaXf 1 ) 

vvJU^tt^^^?-, 77PU-f>75 h*(J)7;i/ 
ft KS$*-r-5. ftlz*?^ 
L<(47? g;uK-2-t KP*->if;k **7£ 'J 
;u»-2- t KP4r->x^;u-c&^ 0 (>$)7-7y;u 
K<D^mi4(4. >*77'J >UK».t;/X(47^ y ;u&£ 

[0 0 2 4] tero^tl^y-?— LTX^U>^Sa«J 
* ;M?>ffi-\t>*-ro'ffea>x^ u >R^»s«b-&«!ia)t^l"tL 

^U>^IS«l*;u^>^JS»i:LTtt. 7-7 
^^7^'J;USI. -7P h>^'S<t*(OX5 1 L/>3g 

-^ffi'&ifrox^uv^jaifa^Ayum^iii:, 
<d*;utR>K7;u* y^S«. *r®7 
5>mA<ffiffi^^-5„ ^fc. •€-0>'tecDx^b>^=FISfn 

■ox. (^?) 79 i ;;H7^ixfm»i(0 

[0 0 2 5] c^xe,^y V-ANiT&^S^tt^^S-t* 
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>££*<^(f 6*1*. 

[0 0 2 6] J:IB^/^-*&«:*m«to*«MBfc** 
[0 0 2 7] **^<Da®«lS*IS*t»ICffl^&tt»* 

t;uv^^^8, e?x 

*«a=M***«rr*s?*^# 

v;u^. 7U>f>i, SStK^ U-r>ffi* -T*p>&. > 

[0028] yya-;i/tf»(*at**2-i 0<& 
*9«py, *wn«**#*r**y3-ju*«rc* 

*<> St»2-1 OCDgBjftfliyy^-^^LTIi. x^ 
U>yjn->K 1, 2-?Peu>y'JaHk l f 
3-zfa/i>i>^-j\, > i, 4-^*>v*-;u. i, 

6 -^^r-9->v^--^U s 3->^U- 1 , 5-^<>^> 

i, 9-y ^->v^--;u % 2 -x^;u- 2 - 
^fj^p/<>5*-jk t KP*yeA*>j>i^ 

v^pf^)>y>fp if* c «t * * 0 



[0029] x— T;HS***yu =j-;u<t LTI*. v 
x^u>$f<j3-JK hyx^L/^ya-;^ v^n 

**1M K***t*h,i Hfc^utt* L-c»&*t**y 

xi-JUS. «itl*2 f 2-tfX (4-t KP^vX h^r 
vZ7x~A0 ^P/0*if^lf*Z<h*<di3fc* 0 Ttf'J 
xf U^UP-ik #y ?PtfL/^'j3-Jk tK'J 
-t- h^^^u>^'j3~;u4,^H(Zcfcyffi^L5*o 

[0 0 3 0] ^*«IS*mt4y 'J a-i^ It 

it. yj^'j^yj'J/i/x-f^k MJ^fp-;^ 
p/^/TU/i/X-fJk "OSxijx'j h— 
7 y ;ux-T;u^£*£if * c t A<-e**. 
[003 1 ] *«H0)«SAa^H«»lzffit^4xW* 

wm*mm\~mm **i*#y xxf^siti: o - 5 ^& 

-^^m'&**L*A<3 , tlgia±cD7K'J^;U7P>K«b L 
r 1* (SMO K y * y h». (S&tJO hfny y-/ k 

x^u>^;u=i— (7>fc Kn h y > y 
t— K) . ^y-bP— ;u h'JX (7>fc KD MJ^Uf 

-h) WflewaFtt*. -*3tf£ja-L(D7Ku*-;u<h 
L-ctt«fy-by>, hy^p-;ux*>. hu^fn 
-;u^p/^>. K>5tx»jxyi — ^*<«^**t* 0 
3»IBiSlJtcD7Ky ^^^Sfe^VX^fcliTHy^-yu 

S^L<li. o-3^e;u%(D3Ea-e^m'&^*t* 
5^;b%tiliL*i:*»a:aPXtt36<tt*-e#«:<tt 

«e**i*#ux* T^mm. h 

■J * 'J *v h»«7Kft>S^<DM«7K«l*»^*«Blc#JiD* 
■&fc*<D*«jre#*. 
[0 0 3 2] *yx^^U*7k**JHtl=»**fctt#tlC 

*i±*fctoictt s «raa)«*tt»**»-r*s;*;u*> 

-&£-£*<> 

[0 0 3 3] il*tt»**S?*;u*>||i:L-CI*. 

^u-2, 3-v*;U7f?^rv^pe;uy >^35:^<X)y > 
[0 0 3 4] «*»Mi?*-;i.iLttt, 
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fx (t KP*v*^AO y>K^HJ^A. t*X (2 

[0 0 3 5] *6Cc#UxxT-;u*7K3R*«lz}»«(*fc 
KU^'J *y h»*S*4*u e p > 'J *v 

[0 0 3 6] 

'J*- ;Kah «?<V>7*-Hb*i(b), &Xf& 

y*-- x#*->«« % 7i/ti/M, -fe 
;u-h-x*«». ^^-;u«flifc<!: 

*;u*>IW#36<*»«^*^>li**t;*yx^-T 
;u^y*-;u-efcy. *y»*L<tt**ns?*^#> 
&30~ioo^;u%, »«Mls£j:o:/*fctt«aUliS?*;u 
tK>&o~4(he;u%£ #t?# y xx^utK y 
y> K^yxx^u^Ttfy*-- ;u*u 50~ioowt%*t? 

[0 0 3 7] Vi/7*- Hb*»(b) i; Lt 

(is ^WfL/>v-rVy7^-K ^K^>^L/> 
^Vv7^~K 3, 3 -v> 4'-^i-b 
>v^Vv7^-K p-+y'JL/>v<Vv7^-h, 
m-4r*>y U>v>fVv7^- K 1,3-v^Vv7^- h 
^f/l^v^P ^^rif 4,4*-v-{Vi/7^-hyy^ 
P'MrlfV, 4,4'-y>rVv7^-hy^P^v^ 

-<V*0>vWV*>7*-h, 2,4-HJ U>S?-f 
Vv7*-K 2, 6- h 'J U>v-T V>7^- K p-Z7x 
xu>i/-f y*>7*- K i?7i^^>y-fVv7 
K r7i-L/>v>fVv7^"k 2,4-^:7$ U 
>v-f V>T^— K 3,3'-y> fM,4'-tf7i-U 
> 5?-f V y7^- K 4, 4' -v>T V v7^- h v 37 x " 
;ux-^;u s i t5 -^-^5r L/>v-TVv7^- h*?j6<*(f 

[0038] jewizjtcTflwrfiaHfak***^** 

Pt*U>^y=l— W^>f;i/^'j3-;k 2, 2-V 

^ep?'j3-jk tK'J x^L/>^fy p— ;u^^<d 



[0 0 3 9] MnoiiAMItrSCffit^tilli 

affi«k3B«<D(=*5txT. #y ^u^>«agtt. #y*— 

tt******MM*l(c>fc*, (a) + (c)(Z)Stt7K3g/ 
-f V*>T*— Hla>it-e0.4-1.3 (Silt) CDlH^ltT* 

fijc*-&T»64t**y^u*>«aB-e*«ci^4« 
[0040] afeSb\ iKy^u»>«B^a>7ttmft*a 

±ffia>(aK (bh (o) #Jx. 

/7U;n-f;k yjtp-;«y y u— h£ 
4fo>yy a-/U*««-r*^4:3&<ai**. 

[o o 4 1 ] *jBnossA3iM«r»icfflc^&ti»« 

«ffl«3HB(D7Ky^U4r>««Hu 4*»a>*Su UN* 
7?20-150^(DSltafi^«a<D#«Tfc*lMi«l«J« 

£ P >^CDy h>H. K;ux> s ^>L/>^i:' 

x;u**««ffl-e**. SJ6*«|-r*fca6a>*li«4:L-c 

I*. 7 5>g, *«IR4b$tt«*TOffl$ii«. 

[0042] #y^u*>*7lc*}»«(c*ff*fctt5HB: 
*-&**atLri*. #u*— ^ (a) icAxsiKcii* 

(*. maLf=**}»««=»»*fci*»iftwtt«:#yxx 
T-;u*fflt^*s o ojaJbttTK'jx^ui/^y p 

(c) £JSl***a*<fc*. 

[0 0 4 3] «*£*S<D«ffifi3fl±: Lttt, ltT^(D7K 
l*yy-by>lt. y>fP-;i/?Pt!t>i, N, N-vx 
t*CD^-^r->*;U7P>K. y7 5^Pet>i, v7 5 

So 

[0044] *fc % «©*aiLtit #you*>« 

- Mb<fr«B*JHlvt<f Vv7^- hSRM/Ry ^ 

fry, z*tiz^ffir;up— ;Mb^«B*SJt*i*4*a4i 

xyxy h— jutt^*flwr*ct36«-e*« 0 
[0 0 4 5] X7K*v«Bi£LTte. »T-rtC=X7K*-> 

»*««»ofcx#*^b*ft*tta#. *fci*. xtk 

v;u». IMtMIl T5-/aMfa>xjK*->»4fi«WIB 

Ltd Z*D7^3-/k 37xy— Cttt> 
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^(D^-CSfSfettD^ LTI4. bfX? 1/ — ^UAHxtK 

[0 0 4 6] tKUx^t;u^^<d^^. *fcttlJS6<Dil 

[0 0 4 7] 5Ffifa«^©»AIZOLXTI*. *ffi 

©x#*^t KP*$/^*fc©K«tta>WlvMMI 
**r*^»»<t^1MrJE«*-fr«Zi:'CRr«-e** 0 

*<D**«k 7*><y ^^/iNt+vifil/ 7* 
Ub-h (fflS^Phosmer M^. 3L~>r 5±»;UM) 

>^^'J;H75/xfJ^i:^t# 

*(4tK 'J WWW SS*0g£*A L-Cfi* c t * 

[0 0 4 8] XTK*i/«fii$7klSiSJKlzS»*fcf4^tk 
^t^S^tLtli, x#*$Hfc-MM>KJ61H*i L 

^PW>i, v7 5 y Slf i§ 0) 7 s / * > 

*»jx^T;u««<D»*tt«raKLfc7kJR*«i=:{»»*fc 

l*»»^IB«:#yx^w*ffl^**a*»W l 6*t*. 
X7K**>S«j|MI::U x^v^CDxtK^v 

«■ k L fc«L * "J * ;u?P >iMb««B t * #x a ;u 

KP KIM 'Jf- h) . ^UtP-JUK'JX (7>tK 
Ph'J^'Jf-M ii:3!»<±lfP>ti4, 
[0 0 4 9] T^'JyUEttTKUxxWWllirtt. 5~ 
1 0 0 Omo I / I 0 6 g^filOgt^tt^ll^ 

ooo-i o o o o ootK'JxxtjuWB 
(b) wt^wmttLfcwej&y, (b) 15 

OT5ttT0>*Sl::i3l,*T (A) wta5<a** 

^lawmsi* (B-i ) . t KP*s/;u»»a> , Bttai* 

^W-Ti>7kStt<D^ffi^mS(* (B-2) . 



*T:*fa^tiri>*>r^->tta)^flaw*sft (b-3) 
t? - 1 * 4#fS i f -5 7 * U ;u^14tK 'Jixf ;um ■ 
-efc* 0 

[0 0 5 0] laTICfcW^OtvCBMrr*. 

ffiffia?wicfet\r. #yx^T-;u«SBA(4»Trt(=3Fia 

fifi^fl^fi 1 000-1 0000 

-1 OOOmo I /I 0 6 gT*fcSCi:i<$f*LC\ 5 
mo I / 1 O 6 gitcltft^i, +»<C^^ Hbtfr 
CM=<^ci:^J:y7*'j;u*ttrcJ:*a*aft«Jl6*t 
-fs 1 OOOmo 1/1 O 6 g£&Z.Z>k<f^7 

Mba>«zy/Mbft£^*$sh*fca6. *?£L<£ 

[005 1] ^j&fO^-&(D«AlcilLTI4. flir*&<DJ:5 

a>m~i>+ #u xxf ^5aa)*m»>iHatf t K 
xtf, ^4»^«j;Hfcyys/^u3tcif©x*4r*>***^ 

[0 0 5 2] #yxxf;i4MAiLt«i^*i«9* 

*a>&fc<£tf2, 5-y 
#lT:JE>*o 

[0 0 5 3] <«JlB) «8BBtt. 1 5 0"CiSrFO)SJ8 
lcfc^T*'jxxw«Sg (A) *J»*r* = i:*<U* 
£*S&*omm{* (B-1 ) % t KP*5/;H»0)tl8I 

***-r*7k*tt©^»»**« (b-2) % K^fcii 

»»T5*W*ttrt^*-f ^>tt<D^FfiWl**# (B- 
[0 0 5 4] 1 5 0°C\>J.T(D^m^^Xmm (A) s 

*irr* = £tftti***wMi«* (b-d 14. ^® 

*T-(D8tSg (A) (B) <DffiStt^*#-r*t(D 

<tLTfiK 0 fefc. 1 5 O c CISLTO)ia«-e»B (A) £ 
^S-r*CctA<tti3|E*^iaffl#gfl:*tl4. «fig (A) 1 

oo«=»LT3F*«*a*2oo«saapu iso 
°c^T«>ss-e, stig (a) $*«-c^*^Ffi«3ms# 

#yx^f/MW (a) $^»t*^*, 
[0055] m^o>ssfli«isw^«sa)S«Lfc^fi 



7 



[0056] ztit»<D^fia«]#Mi*<Di a^tctt2aja 

»i -6<dt;u^uxx^;kd?1^#i-c&^o t kp* 
-2) 14. -ta>t KP^ri/^S^BffiSJZcfeysK^ 

[0 0 5 7] t Kn**>^»***«D#** : 
SO 7^'J^B2-tKP^>xf;k 7£ 'J 

;ui2- t Kn^ri/^ptf;u. 7^'J;H4- 
t KP*v^k 

7^'JU-K v^Pei/^'Jn-;^/ 7 
^'JU-K yy-by>^Ey 7^'Jb-K 7 

y;ur;u=i— ;u. ^y-b y >^/yyjux— t;u % n- 
>^p-;u r<7 y;uT5 K*if 
*;u^^v^us^^5&fp»S* : to y > * * 
yjiolfettJf 

7syi^fiftft*:N f N-v*^U 

[0 0 5 8] C;fc,£>l4l a^fctt2gjaJl<DS'&ift-effi 
{*<t 1 aiUJiO)^;U7f?^i>;uS^>Fiafo#a«:(D^ 
2«#*. t KP4rv;H^fifQ*H*(i3 Oil 

[0059] n*fcf**ai-e*W**ur^*-<*->tta> 

^fiSfamfiff (B-3) 14. ^flS^T*<D^fifQ*S«:;*l 

<b£1Sk 5FjS»y>K^«a. *ffi«x;u*:/«4b$*i 



*i* 0 &Tir#j7F-r&<t % 7^'J^iO)7^* 
y^JRS. ^87 5>8, Xf U>X 

$ ) 7^7'J h (fSS* P h o s m e r X— 

>r5*^S) a>T;u*y*«tt. tv^ex^as, 

7 5>tt, 7<p y;ur^ K^^u^p/^xyuTfc^&o 

<DT;b^y*jS^ 7> : E-^A«/t«7S>a, 

r^y p>rmi/xf;i,Hj ^f^^- 
yx^>uT>^xH7A^p^-< h\ r^yp-r 

7^ 'J P>T vxf h ij if ^7^- 
OA^7x-h, 7^'JP^mi/Xfji, 

hy ^^;ut>^exH7At1xX^x- k r^y 

p^fmvxf^ K y x5 L ;u7 r > : ExOx K 7tNx^x — 

<dw»«. y>»*. mm* r*y 

*'J*W8, 7>^ExOAJ£. t«7S>^mc<h 

[ooeo] stag (b) iztt. ^me^tta* 
jtc-cttfflRTiB-e**. &m*&mmmt*k lt, #a 

^HfcftWk OS) 7^'J;Hx^f 

ziktfvz. **L&i=*y. muBomnmmte* t 
yjp-/k s? (>$) 7^J;H5xfu^ij3- 

[006 1 ] «8B <B) 14. 15 O°C£rF0>aSlzfclN 

r (a) *»»-r*xtA<ffi**^iSfamat* (b- 

iasi*fii* (b-2) % M^fcttffisr-^fPSH-ci^ 
>r^>ttcD^.fifiima»: (b-3) wc-^twii: 

*■ (A) 8tSi8(DlMY % ^ 

■T*i. «■ (B) /»|g (A) (DfifiJt (Y/X) 
(4. 1/99-90/1 O^iitifc^It^L 
<. Mlr»^L<l4l 0/90-80/20t^ 0 m 

■ (a) *<xa>jt*j=y t»«i^»fra«B (a) a>4» 
tt*<«§SLic<< v x<Dtb*«fey*#^*«r4mbtta> 

[0 0 6 2] 1 5 0°CJaT<DafilCfct>T (A) 
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*fQ^tLTL>^)-<^>tt<D^Fffi«]#S* (B-3) (DM 
l$Y3i:Lfc»^ 0. 6^ (Y1+Y2 + Y3)/ 
Y^l. 0^fe^)Z^^»^L<. (Y1+Y2 + Y 
3) /Ys6<C<D«HJ:y*/h*^»'&(4afttta)a#«!: 
ifa>»*36</h*L\. ^ISttmSft (B-1) tOUTI* 

0. 005^Y1/XAO0. 3^Y1/Y^0. 7 "Cr 
fc^Z^36<»^L<, Y1/XtfcltY1/Y3&^fl)i 

fO#S{* (B-2) |ZOl>T(S0. 005^Y2/X^ 
00. 3^Y2/Y^0. 7-efc*C4:36<»*L<. Y 
2/X^fcliY 2/Y3&<C(D«iHJ:y/h*l^»*tt«ffl 
(B) ©flMbtfeWST**. ^ffi»»g<* (B-3) IC 
Ot^TliY 3/X^O. 05**00. 0001 ^Y3/ 
Y^O. i -efe^-<!:A<»*L<. Y3/X*fc(*Y3 

/ y tf^comm jk y **t^»-&tt»7ktt<i: ±r *<«t*- * 

[0 0 6 3] #5§0j{cfcivci*. 'j;uKtt#y^L/ 

*> y o >«M*«i*fc * OTfe 

y. tt#you*>*Bu:te % yy-feu>^y 7«j;n 
— k y * ^n— ;u^n/<>^y r y ^x-f;k 

[0 0 6 4] *«Bia>XSA9«JH«»(zffil\&ti»« 

«ffi«B3saii=asi*Ttt:. to y juseaetK y x^f^* y 
^L/^> < t(i|Tr5E(r>-SS-&^7^«jxx-r;u (a) cd 
ftfe y iz - y xxfi^ y o >atn£ 

[0 0 6 5] *«MCDSBA3M!B«r»|=ffil\&tl»« 
«S^3I^|cfc(t&7;U5xOAj§<!: Litt, fcir*. 
I*, y >87;us-'t?A s y >KtK^t;u5-^a, y 

>U 2**7^5=^ A. Pffi7;U£=OA. «87^ 

ss^OA. K§87;u==-OA. «<br;usx^A. a<b 
t;u5x^a. ^^MbTJUS— OA, L«)517;^- 

OA, Sg6:7;U5-OA. fffli7^5-^, 

7^5-^ mm**™ 5=0 a* i*i*»t;us 

= OA. iL^5i7^5-0A s lgl7;U5-0 

t;us-^a. fit&*S§7;L,=;=OA. flM*st7/u5 
-OA. *K*br;usxOA. Hb7^S-OA, tK'J 
y >i7;u5-^A, *»y>ifcT;u5^0A. mj* 

a. ?Ky y >&t;u5^oa, *x*>^:r;u=: ^ 
OA»aMb^*iA<«(f &*u >»7;u5-OA s 
y >S*S£7;us=oa. 'j>82*3g7;i/5-^ 

[0066]ffc, dJh,&0>*tt*£ LTE-fi-dFtlTl* 



ttlc«<bL»4T;U5-^Aft'&«*iB'&LT*&t^ 

[0 0 6 7] *^0J(Zfclt^7;U5-OAJa^<D*JlCD 

A£m<D&g<!: LTI£. ffjjtli* Cu. Co. Fe. M 
n. S n. V. B a . Mg, Z r . W. Mo, C a . S 
r, Nb, Yfc^tfZn^flfbtl, »*LlVDttM 
n, Mg, Zr. W. Mo. Cafc^tfS r Tfc-5 0 fi 
tBtLL^ttMntt*. *tLttty>i«, y> 
&*5tig. r J >IS2*$f§iS. IMtt* MHL mt, 
ttKtt* JUbtt* JMbttk ?vitm. L*5»ifi* #58 

»*s mm«* mm**«l ftt^n*. 

xtt. «*&**«, #'ju>im %£>j>s£. hy 
# y y * y # y * * y >« 

*x*>IM»frWHf 6*u w=y>n*. y>K 

**** 'J >»2 7K**^»*Ll\ *t=, C*U&<D* 
[0 0 6 8] ZZT*CDT;USxH7AJsX^(D^jg(D^$'J 

>MMb*«*«i=»tf-C3K-rfc* y>»«B. y>»=i 
/<;uk y>&«* y>^7>;tf>. y> 
i/^v«^A, u>a/N 4 u^ y 

>l7^v^A, ■J>a^>^xf x y>Ifc^u=i 
-OA. y >s^e y >j>sxhp>f^ y 
^M-*7. y >«>r * h y oa. y>»aa. y>K 
*s?tffl. y >&**=» /<;uk y >«**«. y>»* 
y>iMc*xx, y>K**/^i?OA. 
y>»7k*/<yOA. y >®7k^*;uvOA. y>»7k 
Sv^vOA. y ^^Tk^^^y^^v. y>K** 
i;;u=j ~ oa. y >®7K*^e y ^ y >®7k^x k 
p >^OA. y >^tK^-^-3T. y r>ffi7kfjt>f *v h y o 

A. y>ffi7KSSffi. y>»27K3R«. y>H2**a 

/^K y>»2 7k*fe y>»2 7k*^>*>, y > 
K2tK*xx. y >K2tks/\^vOa. y>»2 7k* 
/<yoA. y >K2***;u->oa. y>&27k3t^ 

^VOA. y >K2 7K^^>yXT>s 'J >&2 7k£tV 
;UZI"^A. iJ>i2**t'J?fX y>^2 7)CSX 

hn>^OA. y>»27K*-^^ y>»27K*«<^ 

k'joa. y>K2 7K*ffi«s. #ijy>nM % *yy> 
®i3/<;uh. *yy>iMS. #'j'j>B7^ ?f?y 
y>sxx. T^y y >k/<^-vOa. #yy>H/<y^ 
a. #y y >k*;uvOa. 7Kyy>^^^vOA. 
^yy>K^>^x^>. ?Ky y >^v;u=i^oa. ?k 
yu^wjjf^ ^u'j>sxhp>f^ 4^y 
y tK»j y >K-r h y oa. ?Ky y 
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/<tv^As *®y>&/<'JOA. *sy>&*/uvO 

A. #ay>ffi^*vOA. ##y ^> 

*au>»^hp>f^ &sy *sy 

* h 'J OA. 'J h U * U 'J >1£ 
M. HJ#"J y>83A>K HJtfyy>g6». h'J 
tK'J 'J K'JtK'J 'J>ixX, HJtKUU 
^I/nYv^A, MJ#'J "J >&/<'JOA. h'Jtfyy 

yy>&*>yx^>. hy#y y >&v;uzi^oa. 

oa. hy#yy hy#y mj 

oa. hytfy y * y ^ 

y >®2>;u*>oa. * y >i7^v^ 
a. * y "^MM £ y >K 

v;i,zi-OA. ^-y-y^ry >K^y^r>, 

* y kp>^oa. ^r-tM* y ^ 

* y ^&-r ^ h y o a. * y >ssse. 

y>^7>#:>. TKy^^y^^xx. 7Kyj**y>« 
/NtvOAs TKy^^y >»/<yoA. T^y^^y^K 

>i^>^tx #y>* ij^ks^u^oa. /Ky 

a. #y>*y ^ ^y y >&>r *y hjo 
a. *yy5ry>»a». 7tv^7tx>^zi 

a*x. *;**>&/^e;oA. *x*>®/\*y oa. 

;UvO A. *X7f*>»vy**>OA. TfxX 

X ***>^yUP=OA. 

[O O 6 9] **IB<Daffi«iS*JBfl-ft(cffi^8^* 

mm mmm \z as it £ r ;u a - o A«<DS:i4-ttE<D«ffig as 
£tf/£*:i4-t0>strK#i o o gicttLT o. 005- 

1 Ot/k #^L<I40. 0 1-5^U. 2£>|C*?3:L 

<o. 015-1. 5^e;u. St»*L<(io. 05- 

1. O^;i,-C?fc& 0 ^fcT;US-OAJSin<D^JS(D«CD 

LTO. 00 5-1 0^k ff^KliO. 01-5^ 
fr> *bl^^L<0. 0 1 5—1. 5^E/U. S%»^ 

L<i4o. 05-1. o^;u-e&£ 0 £«=>i^ 

O UtLt Tfr 5 -O AJUn<D^S(D^(D^ttStt-hSe(D 
©flgfe<*:t;/^f=li^<DfJffi«:i OOgli^LtO. 0 

05-io^k JffKiio. o 1 -5^e;u. ^ t>ir 



$?£L<0. 0 15-1. 5^;U, S£t*?£L<!40. 

02-1. o^E;u-e$>& 0 

[0070] t;u s -O a« t t;u s ^o aj2WM>*« 

<Dffi<D««*-&:b1*±: LTI4 'J >K2 7k^7 7 '^U 5 — OA<t 

[007 1 ] *«K<b«ltt*£ Lttt, Si, Fe, G 
e. TU Z r . Mg. S n. S b. 3S<fctf A I (OMit 

L < . «*tf=ip-<$Ouvya. s i o 2 

t&^. Sn0 2 . Fe 2 0 3 . Fe 3 0 4 , M g O. A l 2 0 

3 . z r o 2 (Dap>r k (vou> fc^iMi»^<D-a^tc 

[0 0 7 2] T;u5-OA<t&fg£m^t'>£< «b t 1 
Sg<Dte<D7cig£^t;7;u 5 -0A#*»«K<b«n8k^ 

[0 0 7 3] 7;U5-OAian<Dte(D7C^£ Ltlt S 

1 v F e . G e . T i . Z r . M g . Sru Sb. 
^L<. t^^t. S i O z . Fe 2 0 3 . Fe 3 0 4 . Mg 
O. Z r 0 2 . S n 0 2 . S b 2 O s (7)=i P-T K ( V /;U) WL 

[0 0 7 4] -b!B<0T;U5-OA^**»^!fta^ 

[0 0 7 5] 7^5-W$I«ll3P^^k>'J*(D 

p^;u£>y*£7;u5*-h^:*-> (A I (O 

2 8 9 2 7 9 7*(ClB«**tr^**a3b<«i L"C*(f 
[0 0 7 6] -tE(DT;U5=:0A***«lilft«DttT-tt 

-■*fcH:— «jaL±t«ffl-r«ci:ab<Rr«-e**. * 

fc. OA5uS^^3&:l\ S i 0 2 . Fe 

2 0 3 . Fe 3 0 4 . MgO. Zr0 2 . Sn0 2 . Sb 2 Q 5 

[0077] JitSI»«»^b«att-?-. ±|57;u5-OA-& 

tA<»*L<. «*»*L<(44~6 nm-Cft*o 
[0 0 7 8] ±tB««»^b«!I«tT. ±IBr;u5-OA# 

^«i«K^b«i«t^<z>'&*att-t*t-ett«Bgi oomaas 

I^LtjtftK (42-8 OSfifi&s J:y»*L<l*2 
-7 0119, ^t>lz$?^L<!4l 0-7 OlfiS, S 
%»^L< (42 0-7 OHffitfc^o 

[0079] *ft9ia>mmmm&mmnizmi*£>*t&z> 
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atit mx-tts y>». «»y>». 
Hj#y y * y 7Ky**y>&. 

y >»v> t;u^<7> y >&ic7;u*;ug. 
^x=^»4<ftt\fcy >ire*Ai*. ±ib<d 

&o ) o 

[0080] *nwommmm±m*tmi~mi**>*i»& 

5t£§(D^:g£fca<0. 1 JSJLh. *?£L<liO. 5J*Lb. £ 

y»*L<i*i. o&L±-t:$>z>zkti*&mT-&z>o y> 
/T^us^^AtD^cD^Sit^o. i*at-efc*i % 
y>ft*«(D*«»»^cDffffl3&<«l<«:*fc«)^ as 

(i. 7klUBM4<fc«ft<* **;83Bj6<*?£L 

l\> 7k3R**^LT(4. 7k. **LM*7ktS»L3*» 

[0082] ssA9]Hica«-aife4b»«att] 

£>o K^bSat LTte. N 2 0 4> N 2 0 3t NjO, Cu(N0 3 ) 2 , AgN 
0 3 ,NH 4 N0 3 , Ba0 2 , FeCI 2 , CuS0 4 , Cu(CH 3 COO) 2 , HgtCH, 
C00) 2l Bi(CH 3 C00) 3l Ag 2 0,CuO, Bi 2 0 3 , HMn0 4 &tfMn0 2 
&mi^Z>^ttf&tiLl\ *fc. Cft£»(Dia£>£lM*2 

aELt*«ejHLT*ai\, ®^<DS&m^j:y, &Jia 
[0083] *^BJcDa®^^ls^s«■3|s^^c ^ ffil^t>^^^i^ 

S®*&3iSg<B p H tt 1 . 5-3. 5T?fc^C<b*<»^L 

<. ^t>izfi2. o-3. o-c&*::£j6<»*li\, p 

h $ c: <d jgffl ic-r -etssi * *>«*sa>^jg*<?& 
utt^mtam^ «ms*<a i*>«&<7>*b. *i=*y 



[0 0 8 4] ±EftflJH:. C(D«®«lSSJ(^a^)S(D 
B« *lM±Fe, Ni, Cr, Cu, Al, Mg, TittJfOtfMMHb 

L»t^5c«*«*-r *» o *jif=fl«-r « t cfc y 5&s*< 
[0 0 8 5] -E-o)S4(cotNrs*te^-ei*i^-rLtB^5i 

»k»**#*i±. ft*MB«B«<7aaft-r«£:« 
[0 0 8 6] MHa«M*JH*ma«A3M* 

»a-r*»atLri*. *nraMe#B*B*mi=s 

[0 0 8 7] *|gej!te£Jg. ^J^.I4Zn f Ni, Cu, Fe, A 
I, Co, Cr, Ti, Mg, Mn, Sn f Pb, ?S (D#S(D1 i^i 

lcJi|e^jS(X)2 a£«tM43 aiSt-bab^ fl 

[pose] LfrLtz&bs *§zm<Dmm&m&m#m 

k LTBtni^lWMil^OMttlWni 
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[0089] *m#$i<nmm9im&m*m&. c*tt,& 
[0090] *ffi*Bj(Da®jaa&JS*t»<D±icj£-rc 

£A<qT!BB:a®^a>^:B.t LT liters* KWffi. 

#a<oji^ sgmaniix&L ££8d£#*r 
ft, 7 jus^itettaofeaeaitMi:: £ y §ga 

Sib LTlvC 

[00 91 ] ttBaSJIIiffllSftU 7K£a>»B£ai 
&(t*a«Kl:zJ:iJIHI*S-l*«#& *3tl= 
<fc S^^lz <fc y 881+ -5 - 1 WC- £ 
[0 0 9 2] *«ma>*iia9*J8ttr*U:. 

* V 'J £«stf> <!:?-£ §»*«£££*£*(+• -5C 

[0 0 9 3] *&|=. jtflSfflaW, y»j* 

$ttfe«aaui. «*f«fcy»«**ifc , 7'fT-n-^' 

f&&£8«. tt%KiiEfl& < fcy»j££tiSK7Aft£i&tf> 

t-rssss. 3>^+-*jfe«>i-r.57t?-v^x. ana 

[0 0 9 4] *fc, ^PA$ffifflLJfet,^^S(»^®«k 

MHa-¥»saia<tjfi=*fyB-r*=:i4<-e*fflJ8ii** 

[0 0 9 5] 3=fc. »Jj&;**LfcJSBtt«ftfcie«tt£* 

r= (.mmmts.) , vermis fa&mm 

[0096] 

[MM] jut. *n®$mmm&m^xtstm-r&o n 

[0 0 9 7] (Ditwm 

ttBg 0. 005 g Sf h7th*P77>10cc 
l=**U GPC-LALLS81 «ftS3ttfcSL3feS 
8+ LS-8000 (IV- ttSC^a«. tt h7t K 

fc. 

[0 0 9 8] (2) 



wt% l=8MPU U— tf— *»a»JS»*8t Cou 
Iter model N4 (Coulter ttffll) 

i=<fcy zcctasLfc. 

[0099] ( 3 ) 3l7k8133&CD%&&ara 
S®fliS;«£, VftSfi^ (ISeftfl3 0 e 

/m 2 ) IZ. £@»#A<1. 0g/m ! (RV1. 0«) 
t«:*J:5l=«*U 2 0 0t« i 0 •»+= 

y 7 S >JS«S«#W«+!8fi (liS^-r^Kfi. 7 
55f?iOOO) £8t#ftl+&<DKI£;!)<3 0 /imi4 
S<fc5l-£flTU 13 5U 3 0#ift#ttl+7=„ 

»*«iii=n»iHaaurM*ffofct©*. 2m 

m»»!l=j£K£7J-v hU T-^MMtfrlV SUB© 

© : *1SI®S0%. O : *flttaa5%jclA, A : »«a 
ai 0%JUrt, x : 5l|)SiEa5 0%JJtW, x x : |H|StS 

a5o%ja-h 

[0 10 0] (4) SW&tt 

/m 2 ) l= s £@»#A<1. Og/m 2 (J5#1. OA! 
m) t3ft4J:5l=a*U 3 0 0°C. 1 0»Tfl£jg$-t± 
fc*. J I S Z - 2 3 7 1 &tel-lgaiLfcJg7jClS£S 

a (a7jcaas%* ai>jjgS3 5°c. mm&ti zo o p 
s i > i=«fcyts»£fTi\ a«<D*±tti»*s¥«Lfc. 

75:33, Snxg505^W^14li6mma:'J>7-fe>#LUiUan 
X*fTtv iy*Hz>»<Da«©fB£ttiS£8¥fflLfc. 

® : aitss£®ao%. o : e«w8£sa5%£u*K 

A : e«MB±ffiai 0%JSirt. x : S«fSg±ffia5 0% 
feU*K x x : gt|MIS5 0%Scl± 

(5) sg*rt<DSStt 

m 2 ) . Og/m 2 (H91. 0//) tJS 

3 0 L. 2 mmSIl (=J£K*-* V K 

^r-:73H]J5l£m\ SK»*l»®a*»fflL7t. 

© : *iatiio%> o : !HjJiaa5%jat*3. a : siijgta 

ai 0%JU(*is x : SH|)8®a5 0%JJlrt. x x : M&m 

as o%juji 

(6) S®«i31Ji©SS5c3g<nSS 

£SI3 270 ami) *ffi^.^^i3s$^f^v 
i*. Tsci=«fcy«#7E«©a ***>r=. 

[o i o i ] aa (A-i > asimm 

3 6 065, ^.^u>x;b7)5>K+- K 'J^Ai . 5gp. ft 
fi5K7J'J^A2fie$tba^, 7 O«C(=J08ftLfc^ 
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L/>1 6fiiJ. ***'J;HM^36«. ^'J-feU^^E 
'J L/-h2 0ffi, **£lUUKl 69570^ 

£J6£7 0°C. 3B#Pp1««LfcgL xas-eftsi 
U 0%0)7^ 'jJUflMB (A-i) 0)7k^ 

[0 10 2] »ffiA-2(DS!ag« 

^2 6 2g, -< V^SUU&V* T;U2 6 2gfl. 

'j3-;i/2 7 9S, e77x/-;UA(DXf 
*f Ktttttt < = 3Mt/S«L BPE2 0F) 6 7 2SP, fc 
J:lffh7-n-^fil/fn- KO. 5 2gfl£tt& 
*K 1 6 0°C~2 2 0°C^T* 4Sri^lttlZf/l/$ 

SMteS-frfcrofco aa^-e 2 s 5°c£-r?#au 

&£&*IXs£EELtc<&*>0. 2mmHgO^ETT?lB 

Pel 3 o#£j££-fe!\ ^'Jixf^SUfc. %^int^) 
:r*T;Ute. 3*Slfe2BJ3. It^^^ilil 1000 

LfcfiJCSIw* ^ftfcTtf'jxx^us o«. *^;ux 

S3fET-e»»Lfco »J8j6<»#Lfcl6* 7k2 0 0ffl 

«sinu i o»iaa#S8itfc, *-<d«l ang&ix^y 
©ai (a- 2) <D7k&mi*£Lt-o *«Lfc*#«M*i* 

flSfeTMFSjJ&^gl 5 OnmTfcofco 
[0 10 3] ©51 (A-3) 

;M5 6», -f V7^;u8y^f^4 5 6 SC. 5 --f h 

•j3-;i/2 3 3fl, 3-^^-1, 5-^>^>v?^" 
— ;U443Ws t*X^x/-^A(DXf L/>tW K 
tttmlh (HSMbjaML BPE20F) 11 20ffi, fc£ 

1 6 0°C~2 2 0°C£T: 4»|B!AMtTXXT->U«ftjE 

JSSfrfcofco ^77;Hi i . 6»£irait 20 

0°C*v£> 2 2 0^-C 1 SSPelj&MtT^aU XXf^ 

[0 10 4] 2 5 5 C C*T?**U £j£^£4&*lxkE 
L*:(7)*> 0. 2 mmH g (T^ET"^ 1 B$Fe1 3 0ft& 

fl^filil 8 0 0 0, ^j&SUe-&^att5 I mo I / 

i o 6 g-efco*ro *ix s satffcctt/ssss 

S£lifiiLf::£J6SlX. gbHfc^'JXXf^6 6S, 

'j;u&>^;n sap. yy-by>^-/ y u 



iU69, a^Kp+^o. o i £fl£Sslrau 9 o°c 
(=»»Lr**Lfc. StlA^KLfcS, X^L/>8» 
*in*., *<D&, j$a£ 7 o°cix<K 7K1 8 0 

««SttU i o»IB«#t«(tfc. *Ixxtu>vUU 

$^lraLfcS> Mi^'J^AO. 90* 7k 1 0£fl£iQ 
*TS^£§a#}Lf-o £J6£7 0°C. 4^P B 1^€ELfc 

#yxx-f;HHl (a-3) (D7k#1ife#£»*:o #6tt 

[0 10 5] mn (a-4) o>«M 

six. e^7iy-;i,Aii^i/»i cxvimul 

YD-01 7) 60® s ^f;i,Xf^>rh>.1 0 0«fl£ 

Lfctfc, 2 »S«DU S«Lf=<D£ 

MML t?'Jv>0. OiMSiiDU MTF-C2BWH 
Kit 2fclx. aa[T(X*5LNT. XTU>1 OSP. 

7^'J^82-tKP*yxf;i,6S, ^^^'j;uK8 
SP. 7£ ij/UTS K^^;u^P/^>x;u7tN>K2» > ? 
■7^Sv^4ffl, TV^X^r^P— h'J;U2». a 

->5 1 ;ux5 1 L/>^-rv-2^ > ^^ux^l,^ h>6 

OfiP. 7k3SP(D;1-&#J* 1 . 5ttlB*M*TfiJSSrtlx« 
TU *<D«L 2. 5^HSJ6**«!Lr^fifa#Sft 

m^mcDm^^n^tzo 3fei*-ec*ux k «jxf^7 = > 

2 0»*»aDL*WLfc«(x-f v^ne;UT;uxi— ;U6 
Off, -f*>3S»7k2 0 0»*«lDL3 0#IHa#L 

U •«tt«XiK*$'«« (A-4) a>*#tM*£L 

feo *fe*Lfc*»*«*«.aft-CJP*lt^«5 0nm. 
2 5°ClXfe(f^B^!teS(i 5 O c p s-efcofco J&fcs 
*«W*#«*fc©»*i*<Dtf "J XT U>«g(DSS 

¥iS^itt8000. t Kp*^MI*o. 
1/ioog, *;u^v>uSS(io. 3 1^1/10 
Og, *jU/tx>&gg(io. o3Si/ioogtfco 

[0 10 6] SIJS^JI 
m£tZ n«)o^ffl« (S#S : 3 0 g/m 2 ) |X V 7^7 
U^ttH (A-1 ) 70g/K lf^T;U5-H;X,3 g 
/ I . U>K-7>#> (II) 1 Og/ I % nP^^I/y 

(0Ilk^8xy-f«v^ST-o-s, 
8-1 1 nm) I0g/l «!r?5:^ci:5IxE-&Lfc7KiSj$ 
SP-^-CStL, 2 0 0^T*SS*SL. 1. 
oog/m 2 (Hi. o//) f=«:*ck3lxjSBI*»riE 

[oi 07] mmmz 

igZnA^^SS (g#S: 3 0g/m 2 ) (X. TO 
l J)^mm (A-1) 70g/U 'J >&2 7kst7;u==- 
t >A4g/l > i J 11)1 2g/K xin>f$Ou 
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&^?-g4~-6nm) 1 O g / I t 3 Icffi-g- LfcTk 

**SP— iU-CS^L. 2 0 0t-l?$£*8U ^ttJfgtf 
1. OOg/m ! (^JSl. O//) t$«J:5tffiM 

[oi 08] mxm 3 

SSIZ ntool*SI« (gtfg: 3 0g/m ! ) |C % 7* 
U;U«tflg (A-1 ) 70g/l> ffil7^S-^Al 5 
g/K 'J>»ffl10g/ls U>S1 Og/I, PP 
•<SOU*>'j7J (SIfbm X^-f-^XST-O- 
X S. fi : f-g4~6 nm) 15g/l t * £, «fc a 

5fgA<1. 0 0g/m ! (ISJll. Ou) l-1S.&£o\~ 

[0 10 9] H160IJ4 
m3lZn«>o£g|« (B#S: 3 0g/m') |=, 7* 
'Jjumm (A-1 ) 70g/l, BSKT^5-OAl O 
g/U 'JVl^ni-W^g/U U>ffi1 
2g/K PP-f $Ol/'>'J* (B£<t5ffflL X^-f-y 
^XST-O-XS, tt"7-S4~6 nm) 10g/lt 

'S-5«t5l-E-&Lfc7Ki§jS$P-;ut?^ : fliL> i 5 o°c 
■Cffi«L. ±tt3fgj!><l. 0 0g/m 2 (IS1. o 
x<) U:££>J:-5t-:i£ffi£JBU£L7=. 
[0 110] 91*015 
mSlZn»-o^ffl« (Sttfi: 3 0g/m') (C. 70 
>J)\smn (A-1) 60g/l, ^<bT^S^OA2g 
/Is 'J>K2 7K^*^->^i»4g/ I, 'J 
>(ll)4g/m\ 'J>81 2g/l. pp^SOu->'J 
* (HSUb^Ss x^-f-^XST-o-xs, 
S4~6nm) 1 O g/ I ttfc&cfc 7 Lt=7kjSiS 
£p— ;UT?£*iU 2 o o-c-CffcjgU £tt5tgA<l. 
OOg/m ! (KJ51. on) l=JS«.«t5(=fiK$^fiE 
Lfc. 

[0111] 

«tIi£7tf'Jx*^/MSHg (A- 2) l-:^MLfc£ini4ll 
IfiWl srPl^lcftofc., 

mmz#>)**T)\>®m (a-2) i-^sLfceinttsi 

JS«?2i:l^«[=ft-ofc. 

«Si$^ijix^7U«lg (A-2) CSSlLfcH^liS 

«»**KUxxtjWM. (A-2) l-^£Lf=Jan(*H 

ffi«l4s=H«l::fTofc. 

HIKfli o 

6J|g£#'JxxT;i,«!g (a-2) irgMLfciattttSI 

[0112] nn&n i 

©flgs^^U^tttf'Jxx^MSrflg (A- 3) l-^SJ 



HffiWl 2 

®ag*r^ u;u^i±7ts'jx^^;i,«ji (a-3) iz&m 
Ltz&Ltutmmw 2 sr mm-ftit-o 

SSJSfiHl 3 

«Sg$7-> , j;u^147H'JxxT-;u«Sg (a-3) 
LfcKJinttSISS«93 sr^lc^fofc. 
SUtffli 4 

mm*79 'J>U^tt7K>Jxx^;u«|g (A-3) CiKM 

ufcjant*^JS«ij4 tpsi-ffofc, 

«tt*7*'JjuMS7K'Jxx-r;i4Mi (A-3) 

[0 113] ik^filjl 
mftZ n»o««tf (Iftl: 3 0g/m ! ) I-. 7* 

•j^efffi (A-i ) 70g/i. ?bkt;u5xoa8 g 
/ i s an-ry^u* (H»b¥«xy— TvOxs 

T-O-S. «fiF-g8~1 1 nm) 1 0 g/ I <£fc:-5 
<fc5l-iE-&L,fc7KjSj«SP— /H?IfL. 2 0 0t5-e8; 

«U ±ttm&i><-\. oog/m 2 (HJ5i. o/i) |= 

[0 114] £b««iJ2 
«&Z ni6ot*gS#[ (Bttg: 3 0g/m 2 ) |=. tf'J 
xx^;u«Bg (A-2) 70g/l, y>B7>S>(i 
l)5g/l> 'J>82*t*/t-i"^A4g/m2, '/> 

i5g/i, 3P-<^r;uv.'J* 7>-f 

•^XST-O-XS, fi?g4~6 nm) 1 5 g / I 
s=fc-5«fc5(-E-&L7=7K;S3iS£ P— ;UT?M*Ls 200 
trees u *#»*<i. oog/m 2 (KBi. o 

[0 115] Jt««3 
mSlZ ntool?-aS« (UttS: 3 0g/m ! ) |=, 7* 
'J^teTK'JxX^MStBg (A-3) 7 Og/ Is 'J> 
82*t*;i/->-7Al Og/I, U^ilOg/ltfe 
£«fc-5l=E-&Lfc7lcJ85«£ P— ;U1?^Ls 2 0 0°CT? 
Sv*8U 1. 0 0g/m 2 (ffigl. OAt) 

[0 116] it««lj4 
maZn«bo#ffl« (g#S: 3 0g/m 2 ) |C. 7* 
l J;i<£tetf , JXys.TA,«tag (A-3) 70g/l. 
7^5-^A2 0 g/ I . 'J>®0. Ig/lthfrSJ: 
d(CE^Lf=7K?g»*P-/U-e^fliLs 2 0 0tT?Sf 
Ls ±tt*«*<1. OOg/m 2 (ffiBl. 0*/) f=iJ5: 

[0117] mmmt e 

mSlZ n<t)oiS«« (§#g: 3 0g/m 2 ) iz x 70 
■J/U«tflg (A-1 ) 7 0 g/l. U>g-7>#>(ll) 1 
Og/I. A I g®fli3!z]p-r$Ou->'ja (H^b^S 
Xy-f'^XST-C, 1^11 0~20nm) 10 
g/l <tJEc-5>ck5lziB-&Lfc7Kjtj«$P-;u-s:^L.s 
2 0 0°C-t?K*gL,. ±#^S*<1. 0 0g/m 2 (®Jg 
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1. On) ICJSSJ:5lcfiM$^Lfc. 
[01 1 8 ] mfe&i 1 7 
mSlZ nft^SHS (BttS: 3 0g/m ! ) |c. 7* 
■J SURD CA-1 ) 70g/ I. 'J>S«(II)1 2g/ 

— r"^XST-CXS-9, ft^§4~6 nm) 1 0 
g/l fc«t*J:3(=E*L*:*»JS*P-;u-e«*U 
2oot;-c%MU A#*«#1. 0 0 g/m 2 cow 
1. Oa<) l-££<fc5(-£M£»J!6Lfc<, 

co 1 1 9] mmmi a 

maZntoo#ffl« (gtffi: 3 0g/m ! ) 7>7 
'J/UflMB (A-1 ) 7 O g/ I, U>SCu10g/ 
U U^ilOg/l, AlSSffll3P^^->'J* 
(B*4t:?K. 7/-t»^7ST-C, fi^gl 0~ 
2 0nm) 1 5 g/ I £&£>«fc5lcIH^L7=7kigj«£P 
-/UT?g*iU 1 5 0lCT?t£«U £tt3f§*<1. 00 
g/m 2 (IBJSl. O//) l-fc-SJ^I-JSm^JSL 

fee 

[0120] nnwi 9 

iSZnfco#atR (S#S: 3 0 g/m 2 ) |C, 7f 
'JJUStlg (A-1 ) 70g/l. 'Jl/SlV^^Xll) 1 
2g/l. 'J >»27k^*>Uv't7A. 2g/ 

i. a i affi&3i=jnW$Oui>'J;*j (BBfc^SL 

-T7fXST-CXS-9, I : fi4~6nm) 10 

g/ 1 tte&&5izm-&Ltz7k}gm&a—ji<-emmL. 

1 5 0°CT*$£«U £#5&fi*<1. OOg/m ! |c44 
J: 5 Lfc. 

[o i 2 1 ] mmw2 o 

©II*^'Jx^-r;u«fli (A- 2) irgSLfcEmttSI 
HS&£U2 1 

®mm>)*xT)i,m ] s (a- 2) iz^MLfcjamiH 

JS8I1 7tPHi(c^ofc„ 

SSM$^'Jxxx;u«fll (A- 2) l-£MLfcKmttSI 

js«9i atmmzfr^tz. 
nmw2 3 

«t«g£#'Jxxx;u8tflg (A- 2) IzSESLfcJUnttH 
»«1 9i:Ml«tfTofc„ 
[01 22] HJE^J 2 4 

«tBg£7*' j;uggtt/K'Jxx^;u«Ig (a- 3) 

S?l£«2 5 

«Jg*T^U;u^tt^'Jxx^;u«Sg (a-3) I=KS 
fH£«92 6 

©«g*T^'j;uStt^'jxx^;u«8g (a-3) 

2 7 

mn*7<7 y;uMtJK'jxx-r;HMB (a-3) C:£M 



Lfe&M-ttJIIMN 1 9 t HI«l=fTof=. 
[01 23] HJ6«!1 2 8 
8tIg£7?'J;U-x;tf*->8tflg (A- 4) USSLfcEl 

HS£0>J 2 9 

*«*7*y;U-x#*->«M (A- 4) l-£3ELfc£L 
*f*!UMIi 7i:(?lSlzffofc <> 
fIJ&Pi 3 O 

«»*T^UJU-x#*->«» (A-4) IZ^SLfcJU 
m*SISS«9l Stf^Slcftofc. 
HSS9>J3 1 

«B*7 , ^y;u-x**->«B (a-4) izKHLfcja 

rt(*ilifi«1 9tf3«lcfrofco 

[0 12 4] tt««5 
mSlZnto-5#«i« (Bttfi: 3 0 g/m 2 ) |C, 7^7 
'J/U«flg (A-1 ) 70g/l. 'J^SCu 1 0 g/ 

I, ap-f 4fiU->y* (BllM*l/-f?5XST 
-2 0, tft^T-gl 0~20nm) IOg/1 ir^SJ: 

ai=E*Ufc****o— ;u-e«*L» 2ooict-S£« 

U *W3M36«1. 0 0 g/m 2 (Ml. Otf) 

[0 12 5] torn 6 
iaZn»otM« (S#g: 3 0 g/m 2 ) |c, #'J 
XX^f;U8tlg (A-2) 70g/K 'J >&-?>#>(l 

0 5 g/i. 'Ji/Msg/l, aa-f^'J* (Bf 

<fc*». X/-f'^XST-0-XS> i : f§4~6 
nm) 1 5 g/l £&§J:5lciB^Lfc*;S;«£P— ;u 
■WMSU 2 0 0°CT?ft*8U ftWHbHi. 0 0g/ 
m 2 (IgJli . Otf) l=fc-&«fc-5C:fiUB*»JSLfc. 

[01 26] ifcS-gfl 7 
mS(Z ntf>o£S8« (SttS: 3 0 g/m 2 ) 7? 
'J;HE1S*'JXX-T-;U«JB (A-3) 7 0 g/l. 'J> 
B^VtfXlDlOg/l, 'JVilOg/ltftiJ: 
5 1-1E-&L p— /HfitL. 2 0 0tl?Sl 

U 4WM4»1. OOg/m 2 (MCI. 0^) !=£ 
*J: 3 Lfc. 

[oi2 7] amms 

taZnftofa« (Sttg: 3 0 g/m 2 ) l=, itflL 
mm CJ>KSJB2. 0 0 g/m 2 ) £JSLfc. 
[01 28] SSJfrW 3 2 

ZnJ6o#Sffi (Sttg: 3 0 g/m 2 ) lz % 7*'J;W 
*B (A-1 ) 70g/U 'J>KV>#>(II) 1 2 g 
/ I . iKT^s-WS g/ L A I 1?$Iffil$tl 
t:3B-f $Ou «> ij ( h y — =r v 1 X S T - 
CXS-9, t!i^?-g4~6 nm) 10g/lt*-5«fc-5 

L> ±ttmmtfii. OOg/m 2 lr*5«t : 5l-ffiK^» 

[oi 29] mmm 3 3 

Zn-N (IttS: 3 0 g/m 2 ) (Z. 7 
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* 'J/UStS! CA-1 ) 70g/l, <) >il Og/I, 
'J>ST^5-t7A4g/ I. 'Jl/&2*3Ha;i^>*7 

*±SL X/'-f"-/^XST-C, tt^&l 0~20n 

m) 1 2 g/ i tJ&-5«t-5l-iB-&Lfc7k^jSSn— ;ut? 

2 0 0°C-T?$£JgU £tt3gg*<1. OOg/m 
2 Kfc £ J: ? »fi£ Lfc. 

[0 13 0] mmw3 A 

Zn«)o#SS« 30g/m 2 ) TV'JJV 

mm (A- 1 ) 70g/l. «SIST;U5-Oi*6 g/ 

i > 'J >8»a Di2g/i. a i -c-s®«ia*ttfc=i 

XS-9> f^&4~6 nm) 1 2 g / I <!: <fc 5 
E^LfcTfcSifc^P-^-CM^U 2 0 0ic-e|£«L. 

1. OOg/m 2 |::fca,fcdl-&M£fejSL 

fc. 

[0131] g?SS«|3 5 

Znfto^il (@#g: 3 0g/m') 7->'J;U 
Sit (A-1 ) 70g/l. 'J I) 1 2 g 

/ I . «J>KT/U5-0A 8g/l> 'J>S1 2g/ 

i. a i -c^mmm^axti^o^^jU'>'ji3 (.am.it¥ 

SL * S —T V £ X S T — CXS — 9. tfc^S 4 ~ 6 n 
m) 1 O g/ I <t£i>J:5KlE^Lfc*S#£n-.)U-T: 
SflJ L, 1 5 0°C-e9fc*IL. ^:#«SA<1 . OOg/m 

[0 13 2] mMW3 6 
«Ig£#<JX*^r;u8tlI (A- 2) lz£MLfc£m(iH 
1M13 2±H*l=fr-3fc. 
Sgffifil|3 7 

SBStf'Jx^^Httai (A- 2) d^MLfcemiilt 
SS««3 3i:^SIcftofc. 
HSS0H3 8 



Mt#'Jl^fil«« (A 
J6«3 At B*l=ff ofc. 
3 9 

•■**'Jx*t-;HMi (A 
ffi«3 5tl«l:ff-jfc. 

[01 33] H16«iJ 4 O 

LfefilftttJtKff 3 2 <b B«l= 
H5S«94 i 

JtfflM4 2 

®m&T<P 'J;u^14tK'Jx^t- 

Lfcj*miisgi£«i 3 4 1 n«i= 
mm 4 3 

•■S^UiXfJUB (A 
«5«3 5iBii:ffofc. 

[0 13 4] Hlfi«4 4 
tW«XiK*$'*MI (A- 4) 
3 2 tPlSlZfTofc,, 
HJfi««l4 5 

*MI*X#4r*>«Hl (A- 4) 
3 3fcH*f=fTOfc. 
HSS«9 4 6 

«tB*X#**>«B (A- 4) 
HJSfi«4 7 

«B*x**->«« (A- 4) 
3 5£H«l=frofc. 

[0 1 3 5] 

[*1] 



-2) i=*HLfciart«:* 



-2) tMLfcantt* 



;M3tB& (a- 3) i=m 

frofc. 

/Uftllg (A- 3) ICgJE 

/MUSI (a- 3) 



-3) {=MELfcSlrttt:Jt 



l:KEL&GUj-tt»tfl 



l=*JELfcfil*H*SUS« 



l=3ESLf=Jem(4SH6«l 



TW 



A-1 



A-1 



gi|5| A-1 



an 
Mia 



A-2 



A-2 



A-2 



A-2 



HgTi 



A-3 



EM 



A-2 



A-3 



A-3 



SEW14IA-3 



causa 



A-3 
A-1 



A-2 



A-3 



A-3 



[0 1 3 6] 



© 



24 



"5" 



48 



"5" 



~0~ 



r 



® 



"5" 



X x 



X X 



X X 



o 



O 
~5~ 



X X 



X X 



X X 



o 
o" 



x x 



x x 



x x 



X X | X X X X 
[*2] 



3" 



P/Alit 



2.7 



6.8 



15 



3.6 



12.6 



2.7 



6.8 



1.5 



3.8 



12.6 



2.7 



6.8 



^J5 



3.8 
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